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ABSTRACT 

^ To help engineering schools improve their minority 
student retention rates , the National Action Council for Minorities 
in Engineering (NACME) undertook a Retention Reseai?ch Program. The 
program consisted of two parts. First, NACME funded 11 projects which 
planned to add to or modify one or more minority student support 
services. Second, NACME used data from all the proposals originally 
submitted (51) and from the 11 funded projects to draw conclusions 
about factors contributing ;tp retention success. Analyses of proposal 
.data revealed that the three support- mechanisms significantly related 
^ to success were*? (1) monitoring of student perf oritiance and early 
warning of academic diff iculty r formal interaction "among the 
minority engineering program, its students, and the engineering 
faculty; and (3) a suimner pre-fresh^ to diagnose 

participants* academic strengths and. weaknesses and pro^^^ 
assistance indicated. Analysis of project data yielded a number of 
significant findings, the most important of which was that retention 
can be dramatically improved through the addition or modification of 
one or more- support mech^^^ services already in place. 

Other findings underlined t the following: summer, 

sessions plus extra ■cpursewprk d^^ provision of services 

by a minority rather than an all-stu^ study 
skills courses; and students V previous participatioti in a 
^pre-engineerihg program, positive academic self --conce^ and motives 
for choosing engineering. (CMG) . 
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THE RETENTION OF MINORITY 

"Of 

ENGINEERING STUDENTS 

Report on the 1981-82 N ACME 
Retention Research Program 

EXECUTIVE SUMMARY . 

In an effort to improve the retention of minority students in 
United States engineering colleges and to provide insights into how 
that goal is best accomplished in a variety of institutional settings, 
the National Action Council for Minorities in Engineering (NACME)/ 
invited 131 colleges "of engineetMng to submit proposals for funding 
additions or modifications* of one or more student support services. 
This report presents findings based upon analyses of data contained 
in the 51 proposals submitted for funding consideration J^students' and 
project records, questionnaires completed by participants in each of 
the 11 funded projects, participants* grade reports and site visit 
reports. 

The study was undertaken in order to: 

° Estabfish' baseline data and develop an overview of the 
retention problem - 

° Determine the generalizability. of previous findings based on 
the study of individual programs 

° Determine the potential for improving retention rates by 
adding or modifying support services 

° Identify those student characteristics . and behaviors that 
^ influence and/or are influenced by program services 



' ... ■ 2. 

° Identify and determine the effects on retention rates of 
. changes in student characteristics and conditions in engi- 
neering colleges 

° Suggest implementation guidelines that could be used at the 
college and pre-college levels to improve ^the retention of 
minority engineering students. 

Prior to their /eview by a team of consultants, proposals from 
the 51 institutions were categorized according to whether they were 
public or private and their past success in retaining minority engi- 
neering students. Two or three proposals were then selected from 
each category. Selections' were based on quality of the proposal and 
the extent to which they contributed to the heterogeneity of the 
group in terms of: number of years the minority engineering program 
(MEP) had been- operated/: types of student support mechanisms ^that 
were both in place and proposed; racial/ethnic composition of the 
students served by the MEP; geographic location, and size of the 
institution. The eleven colleges chosen for the study were given 
matching grants of . up to thirty thousand dollars each. Here is a 
summary of the mechanisms established, as well as changes in retention 
from AY 80-81 to AY 81-82 where they could be determined. 



Kansas State University.--Hired graduate student to assist 
the MEP. Director, established a Study Center and coor- 
dinated minority engineering students' utilization of services 
provided by non-engineering minority programs--Freshman 
retention changed from 80% to 79%. . 

Lamar University. --Established a Study Center and pro- 
vided peer tutoring--Freshman retention improved from 40% 
to 79%. 

Northwestern University . --Increased the role of the minority 
student engineering organization during the summer program 
and the academic^year--Freshman retention improved from 
92% to 97%. ; . \« 

o 
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° Purdue University. --Used peep tutor/counselors ajnd a 

study skills! course on "How to Succeed in Engineering" in 
the one project designed exclusively for upperclassmen-- 
Retention improved from 82% to 89%, 

° University of California at Berkeley. --Coordinated the 

services provided by non-engineering minority programs-- 
Freshman retention changed from 92% to 93%. 

° Rensselaer Polytechnic Institute. --Established a summer 
program and hired "a member of the science facul'^y to 
monitor students and adyise them promptfy of any academic 
performance problems. --Freshman retention improved from 
. 83% to 95%. - - 

° University of Massachusetts at Amherst. --Added a two-week 

summer session and extra course sessions during the aca- 
.v^ demic year — Freshman retention improved from 60% to 71%. 

° University of.Te>^s at Austin. --Offered counseling and 
implemented findings from applied research to supplement 
the services provided through the minority engineering 
student organization--Freshman retention changed from 58% 

to 60%, ■ " 

° University of Washington. --Added a two-week summer 
session and extra course sessions during the academfc 
year--Freshman retention improved from 62% to 100%. 

In addition: 

° California State University at Los Angeles .--.Added coor- 
dinated peer study groups, tutoring and counseling. 

° North Carolina Agricultural and Technical University* --Used 
computer-assisted instruction to teach mathematics to the 
large number of entering freshmen who required mathe- 
matics enrichment. >^ 

Since a highly diverse group of projects were funded, it was 
assumed that the participants were re^^sentative of minority fresh- 
men enrolling - in schools throughout the country. If they were 
representative, it -appears that the national engineering effort is, in 
fact, beginning to produce students who are better prepared^ to 
succeed in engineering thali at the inception of the minorities-in-engi- 



neering effort in 1973: 51 per^cent were in the top 10 per cent of 
their high school classes; 48.1 per cent were above the national 
average -on T^he College Board Scholastic Aptitude Mathematics Test 
(SAT-M); 66.9 per cent had participated in a program to prepare 
high school students for engineering college success; 52.1 per cent 
had ctaken calculus in high -school and 41.9 per cent had taken both 
chemistry and physics. 

Analyses of proposal data revealed that the three support mech- 
anisms that were significantly related to retention success were: (1) 
monitoring of student performance and early warning of academic 
difficulty; (2) formal interaction among the MEP, its students and the 
engineering . faculty; and (3) a summer pre-freshman program to 
diagnose participants* academic strengths and weaknesses and provide- 
the assistance indicated. (Such a session can also convey to students 
a sense of the pace, competition and performance expectations that* 
characterize engineering schools.) 

Analyses of data resulting from study of the various techniques . 
employed by the eleven individual campus retention projects and their 
participants yielded a number of ^significant findings, the most import- 
ant of which was that retention can be dramatically improved through 
the addition or modification of one or more support mechanisms to 
those services already in place. Other significant^ findings and 
recommendations: (1) summer sessions, even those as short as two" 
weeks, help improve retention if they are followed during the academic, 
year by courses with extra sessions to increase study time; (2) 
retention is better when services are provided by an. MEP or nan- 



engineering minority; program than one designed for all students, 
thus, specialized supports should be maintained and their importance 
understood; ' (3) the services provided by MEP's are used more often 
by students with strong high school preparation and accurate acade- 
mic self-concepts; (4)~~Tfudy skills- courses must be more readily 
available and carefully scrutinized since they are one of the most 
desired (by students) but least effectively delivered support services; 
(5) students who chose to study engineerinig because they liked 
problem-solving were significantly more likely to be retained than 
were those whose choices of an engineering curriculum were based on 
future salary considerations or similar factors. Thus, career aware- 
ness materials must stress the importance of hard work and problem- 
solving ability in addition to the other attractive aspects; (6) in 
addition to traditional predictors such as high school mathematics and 
science grades, recruiters and admissions officers should consider 
previous participation in. a pre-engineering program and academic 
self-concept in the decision to admit students since both are positively 

j:vBhtedJto minorities' persistfehce in engineering; (7) minority students 

~~~~ ' . • 

who attend high schools with small minority populations usually receive 

significantly less encouragement from teachers and, fcounselors to 
study engineering. College recruiters and pre-engineering programs 
should make a more concerted effort to reach^these students; and (8) 
MEPs should assist student organizations in attracting and involving 
the more academically able students who have traditionally been under- 
represented in them. Student organizations have been shown to be 
effective in the delivery of support services. \ . • . 



\ 



' . FOREWORD 

ft 

A national program to increase the numbeirs of U.S. citizen 
• blacks, Hispanics and Native Americans that enter an.d graduate from 
engineering colleges has been . underway since 1973. At that time 
these raciial/ethnic groups comprised less Jjhan one percent of the 
profession; Recognizing that ind\jstry and others draw heavily upon 
-engineers for leadership, the national effort has been supported by^ a 
poalition of private industry, engineering educators, minority advocates 
and others who have. instituted programs at the secondary as well as 
college levels. ^ 

The National Action Council for Minorities in Engineering,. Inc. 

(NACME) was established in 1980, merging the programs of the Minority 

3 

Engineering Education Effort (ME ) and the National. Fund for Minority 
Engineering Students (NFMES). The staff of NACME and its Board of 
Directors comprised of le.aders drawn from major U.S. corporations, 
engineering institutions and other prganiza^ions,- provide leadership to 
and coordination within the national minorities-in-engineering program. 
NACM^^s programs include, in addition to Research and Retention 
activities, a $3,000,000. annual scholarship progr^im which funds 12 
per cent of all minority engineering students at 125 colleges; as well 
as a technical assistance program; 

. ■ . ■ ." ■ ' J • ' ' - ' ■ 

With funds granted primarily by major U.S. corporations and the 
Alfred P.^Sloan Foundation, the effort has se6n undergraduate minority 
engineering enrollment grow from about 9,600 (including the University 
of Puerto Rico) in 1973. to over 30,000 in 1982: The numbers of 
. minority graduates has grown from 1,255 in 1973 to 3,343 in 1982. At 
the pre-cpllege level, over 50,000 minority •seconda'ry students are 
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currently involved in local progranis aimed primarily at exposing them 
to the opportunities afforded by an engineering education and en- 
hancing the mathematics and science preparation needed for its 
successful completion. 

The- first numbers of minority students "to enter engineering 
colleges did so with poor math^ematics and science' backgrounds. For 
example, 72 per cent of white students, according to an unpublished 
1970's study of secondary students in Northern California, were en- 
rolled in calculus-track courses but only 20 per cent of blacks and 
25 per cent of Hispanics were similarly enrolled. ° 

Too, as a result in part of the 1960's civil rights struggles, 
many minority students \^^ere not only beginning a_ new, highly tech- 
nical, extremely competitive curriculum, but they were also entering 
■ predominately N^hite institutions for the first time." Thus, they faced i 
both academic and cultural stresses with few minority peers or faculty 
from whom they could draw support. 

Early minority engineering students were watched closely. It 
would, appear that bven today, data about.their retention and enroll- 
ment rates are more widefy available than those of majority (white) 
students. - 

Early data on nominal retention--that is, the numbers of gradu- 
ates vtersus freshmen} entering four-year curricula four years pre- « 
Viously-^strongly suggested thaf attrition of minorities was excessive. 
Either as a result or in anticipation of this, finding many engineering 
colleges instituted minority engineering programs designed to 
compensate for acadenTic deficits, provide support through academic 
and personal counseling, and. enhance the social environment for their 



students. At -the same time, local, regional and, in some cases, 
state-wide programs were begun throughout the nation with the goal 
of producing mffiority students in ^^n^^ better able to. qualify for 

and survive in engineering colleges. - 

Programs were often begun with little data to support the choice 

of mechanisms used. Even today college-level minority engineering 

■ . - ■ ■ ■ 

programs--and there are over 100 in the approximately 280 engi- 
neering colleges with progr^ms accredited by the Accreditation Board 
for Engineering and Technology vary widely. They may represent 
anything from a single person who serves primarily as a friendly ri\e 
model who can direct a student to services available campus-wide, to 
an extensive, specially staffed comprehensive program exclusively for 
irinorities that provides ten or more Support mechanisms such as 
academic and personal counseling, role models, industrial plant tours, 
social activities, student clubs, pre-freshman orientation and/or a 
pre-freshman on-c?mpus summer session. 

Despite these efforts little data have been available that would 
enable replication~^of^programs- particularly suited to another institu- 
tion's needs, ^based on enrollment size, ethnic make-up and govern- 
ance. Whereas many programs are highly successful, achieving 
minority retention rates exceeding those of white students, many 
are hot. Little data, too, have been available to determine which 
mechanisms are most related to increased retention. 

With more minority students entering Engineering colleges each 
yaar and fiscal conservatism showing signs of increasing, it is ex- 
ceedingly important that administrators and flinders of both hew and 
already-established programs better understand how to achieve 
success. . 



- NACME thus undertook the study of minority student engineering 
college retention in 1981. NAQME has access to a wide range of institu- 
tions and students for its research efforts. It is a national organization 
with not only research capabilities but, also, close ties to over 125 
enginieering' colleges by virtue of its minority engineering scholarship 
program. Additional others are aided by NACME's technical assistance 
program. " 

The study summarized in this report reflects NACME's concern 
for both established programs many of- which are expanding to 
meet increased student enrollment — and those just now being planned. 
It also takes into account changing financial support and the in- 
creasing need to justify the mechanisms to ojther.. college administrators 
and funders. Thus, some of the results in this report may "appear 
obvious to the more experienced while novel and complicated to the 
less so. 

Readers are thus encouraged to remember that there is a wide 
variety of programs in progress now with a broad range of levels of 
expertise and results. (In support of the implementation of this 
study, NAeMEHnvites-questrons^as^jwjejj^^ the opportunity to provide 
additional assistance.) 

It became increasingly clear, too, as the study progressed, that 
many of the mechanisms presently used to enhance the retention of 
minority students could be adopted for all engineering students. Data 
presented in Peterson's Guide to Engineering Colleges (ed. , David 
Reyes-Guerra ahd Alan M. Fischer, New York) indicate, that the 
retention of the total engineering population is. low, despite the fact 
that according to Scholastic Aptitude Test scores, engineering 
.students are .among the best prepared and most able students 



currently enrolled in college. Given the current coricern regarding 
engineering faculty and equipment shortages, limited enrollment 
capability, and the high cost of engineering education,, it would seem 
. Imperative for engineering administrators to institute measures to 
enhance the retention of-a II students. They must also recognize of 
course, that the successful matriculation of minority engineering 
students --"whose academic preparation and acculturation is likely- to 
differ markedly (from that of whites) for some time — will continue to 
require specialiied supports. To that end, campus administrators 
may wish to examine Wr^^ which services are needed by all 

students as presently offered, and which are needed by special 
populations such as minorities. 

For their generous, skilled and thoughtful assistance in :the 
successful completion of this: study, NACME wishes to extend its 
gratitude to Dr. Richard T. Mullins, formerly NACME Vice- President 
for Operations, for its initiation; Eleanor Woodbeok, :NACME 
Administrative Assivtant; Dr. Benson Penick, Consultant for NACME, 
who served as Program Director and whose report follows; Dr. Edwin 
Stueben, ' Frederick Hamilton, and Richard Bayne who read- and 
anajYzed_UTe_p roposals for funding; Dean Eddie Knowles, Rensselaer 
Polytechnic Institute; Dr. Albert Wortham, North/Carolina Ag7icultirral 
and Technical University; Ms. Marion Blalock, Purdue University Dr 
William Brazelton, Northwestern Uniyersity; Dr. Alfred LaGrone, the 
University of Texas at Austin; Dr. Joel. Nossoff, California State 
University at Los Angeles; Ms. Mildred 'Wyatf,~UhiveFsity of California 
at Berkeley; Ms. Karen Hummel, Kansas State Qniv.ers^y; Dr. Richard 
Price, JLamar University; Dr. J. Ray Bowen, University of Wa^hington; 



and Dr. Ting-wei Tang, the University . of Massachusetts at Amherst, 
the campus directors of the tninority engineering programs. Not 
least, over 500 minority engineering students cooperated by allowing 

k themselves to be interviewed and studied." Finally, NACME 
acknowledges the contribution of ^._ Lloy^d Cooke, President of 
NACME, who provided many thoughtful additions and suggestions. 
Throughout, Vivian Briggs, NACME Administrative Assistant, cheer- 
fully typed, scheduled, arranged, checked upon and anticipated the 

. myriad of details that an undertaking of this size involves. 



Carole A. Morning, P.E. 
Vice President, Programs, 
Planning and Research- 
February 15, 1983 
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BACKGROUND 

For well over a decade, the under representation of U.S. citizen 
ethnic minorities in engineering has been recognized as a critical 
problem. Since, the 1973 appeal for a "national mobilization/' repre- 
sentatives of industry, colleges and universities/ secondary schools, 
engineering societies and community groups have created special . 
projects to increase minority participation. The feasibility and effects 
of alternatiye approaches for achieving this goal were reportied irv 
publications by the Committee on Minorities in Engineering; These 
publications (College, 1977 , Pre-Engineering, 1979 ) contained descrip- 
tions of approaches for initiating and operating programs designed to 
accomplish the goal, the elements that seem to be common to success- 
ful programs, and recommendations for future directions. 

In 1980, administrators of the newly-created National Action 
Council for Minorities in Engineering (NAGME), in reviewing the 
progress of the "national mobilization," agreed that several factors 
Indicated the need for a new programmatic- approach and study. 
Among the considerations which underlay this decision were: 

(1) Evidence that, despite dramatic increases in the enroll- 
ment of minorities in freshman engineering classes, overall 

^ re presentation among e ngineering upperclassmen and gradu- 
ates had not increased proportionately because of high 
attrition rates among enrol lees. ^ * ' 

(2) Despite some basic agreement concerning ways in which to 
provide the most effective academic support, high einroll- 
ments (often leading to more stringent admission and reten- 
tion standards) in engineering schools and the limitations in 



funds available; for special academic, support suggested the 
need for determining' the most cost-effective ways of improv- 
ing the academic performance of minority engineering stu- 
dents. 

(3) The;need to determine }iow an expanding emphasis on the 
pre-college performance of minority students was affecting 
their college experience. 

(4) The need for insight into the transferability and general- 
izability of approaches from one setting with a given par- 
ticipant group, to other settings serving different types of 

• . ■ ■ ■ ' ■ ^ • ■ \ 

Individuals. 

. . . \ , . 

Based on its administrators' recognition that the ^oal of in- 
creased minority representation is dependent upon such factors as 



adequate funding, sufficient numbers of able and interested secondary 
level students, and increased enrollment and graduation rates, NACME 
announced a JResearch Retention Program in Februiary, 1981 . The 
purpose of the Retention Program was to aid schopis of engineering in 
their efforts to provide academic support for minority students. 
NACME sought to assist minority programs through direct funding and 
study of retention activities and the dissemination of information 
concerning ways which Program findings might significantly improve 
retention and .graduation rates. 

As part of its Program/ NACME sent announcements of its grants 



competition to 131 colleges of engineering, received .51 proposals in 
response to the announcement and funded 11 of the 51 proposals re- 
ceived. The resulting study is, thus, based on: data presented in 
the 51 proposals; information gathered in the context of two site'^visits 
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to each of the 11 grantee institutions; questionnaires completed by 
participating students; project records (e.g., student contact logs) 
maintained by the 11 Project Directors and their staffs; and students' 
background ^and performance data (e.g., high school transcripts, 
semester grades). - 

Measures generated through the use of these sources were aimed 



at: 



(1) Developing a uniform data base across a wide range of 

projects. "Sihcex it was anticipated that proposals would be 
received from engineering projects that varied in terms of 
their institutiohal settings and methods of service delivery, 
applicants were all required to as great an extent as 
' feasible— to provide similar information in a standardized 
format and, in the case of funded programs, to report data 
on an individual rather than aggregate bgsis. Common, data 
bases were considered essential in order to: determine the 
retention rates of minority engineering students; determine 
the vahdity and generalizability of widely-held retention 
hypotheses based^on anecdotal evidence and previous quan- 
titative assessments of individual Minprity Engineering 
Projects (MEP's); and to direct the focus of data collection 
and observation to be employed in the study of a hetero- 
geneous group of eleven projects. 



(2) Determining the elTtent tcTWhtdi-reteation-rates-can-^be 

modified. —The principal concern of the study was to deterr 
mine whether minority retention in 11 engineering colleges 
could be improved through th'e addition or modification of 
one or more specific support services. The study sought 



.to identify the project and student characteristics and 
activities that both influence and are influenced by the 
results of intervention efforts. 
(3) Providing guidelines for the improvement of retention. --Site 
visit observations and interviews were expected to suggest 
interpretations of the significant relationships and differ- 
, ences identified through quantitative analyses of student 
and project data. Information gathered from the various 
. sources was also expected to document trends in. individual 
(e.g. , type of high school preparation) and institutional 
(e.g^v responses to increased enrollment) characteristics 
and activities that might significantly affect retention rates. 
Exp^Bcted by-products of the research activities were: T) a better 
understanding^f- tlie^r^^ enrolling in engi- 

neering curricula at the coliege-levjej^^^d 2) generalizable findings 
that could be used by project admin istratorVlit^the-colJege and pre- 

college levels-to improve the delivery of support services. ~ 
" . ■ . . V . .... 

The eleven NACME awards provided up to $30,(300 in one-year 

matching funds for project modifications. The funds were designed to 

enable engineering programs: to modify program services aimed at 

improving minority retention; to share insights through on-going 

contact with the NACME Program Director who was examining efforts 

to improve retention in each of the eleven colleges of engineering; " 

and to contribute to the research activities undertaken^in an attempt 



to discover whiclT~^ervixres-waKk-best^Qi^^ and i n what types of 

■settings. ■ --l--.- : '■ _ ■ 

In order to increase the likelihood of accomplishing the above- 
mentioned objectives, projects were selected in such a way as . to 
\ ensure the inclusion of: djfferent types (e.g., public/private, new 



and on-going minority efforts) of institutions apd projects; projects 
with different racial/ethnic compositions among their student partici- 
pants; geographically dispersed institutions; different delivery mec- 
hanisms and agents; and different degrees .of past success in re- 
taining minority students. A project's past success was a particularly- 
important concept in that it provided NACME with an opportunity: 1) 
to fund and observe what appeared to be exemplary retention programs 
and determine both the reasons for apd the stability of that success; 
2) to determine the applicability of approaches associated with that 
success to other projects; 3) to determine whether success could be 
.-maintained in the face of changing conditions (e.g.., dramatically 
expanded numbers of minority students, exemptions for minorities 
from increasingly higher standards for admission, and retentton^^ and 
4) to test the extent to which retention could be improved where 
success had not previously been experienced and/or where there were 
special problems (e.g., large numbers of commuting students, large 
on-campus enrollments). 

The study wais intended to provide useful information with regard 
to such important issues as: the role of pre-college experiences in 
the performance of minority engineering students; forms of behavior 
that are most likely to be xhanged during the course of project par- 
ticipation; the types of students most likely to change or most in 
need of experiencing such change; the types of project models, 

onsoring institutions and project components that are most likely to 
effec^Nchange; and the role^pf or as NACME in 

assisJJjig_Lh;5^^ and projects to achieve more positive outcomes. 




Unless othh&rwrse indicated, "retention^rTthis study— ref^^^o 
the freshman year only. The rationale for limiting discussion to 
first-year rates lies in tnKfact that a disproportionate amount of the 
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minority engineering attrition occurs enuring students' fi>st year. 
Consequently/ with one exception, the retention projects that NACME 
funded had^ as their primary goal the improyed retention of first-year 
students. - . 

Throughout, campused-based retention activities are generally 
described as "projects" to distinguish them from the NACME Retention 
Study which is referred to a? the "Program".. 



METHOD 

THE RETENTION PROJECTS AND PROJECT PARTICIPANTS 

The NACME Rfetention Program was initiated as a demonstration 
program designed to: \ 

1) Explore the feasibility and assess the effectiveness of 
having various types of program models used to provide 
academic and norr-academic support aimed at Improving 
minority retention in engineering; 

2) Provide an opportunity to observe a range of different 
activities identified as having potential utility in improving 
retention; and 

3) Provide insight into .the problems and solutions 
characteristic of programs at various stages of their 
development, serving different minority sub-^populations anc 
with varying degrees of prior success in the area of 
retention. '.. \- 

The 11 projects consisted of: 
1) California State University at Los Angeles. --This project 

employed a single staff person „to coordinate study groups. 
The students it served were somewhat older than most 
undergraduates, often had family responsibilities and 
commuted to an environment not previously providing 
systematic retention services; 

2)' Kansas State University . --This project hired additional 

staff members to facilitate the coordination of services 



provided by non-engineering minority programs and 
established a Sjtudy^enter in the engineering college that 
could serve as the focal poirit of a new minority engineering 
program; 

Lamar University. --This project established a Study 
Center in the engineering college that would allow group 
study in a context close to the mathematics professor 
responsible for providing most of the academic support 
received by minority engineering students; 
NoH^th Carolina A&T University: --This institution is a ' ' 
Historically Black College whose project employed computer- 
assisted instruction in an effort to better serve the large 
number of students who required enrichment in mathematics; 
Northwestern University . --This project ^involved the minority 
student organization as primary service delivery -agent in an 
establii^ed^higb retention program; 

Purduis Uniyersity. --This project used peer tutor/ counselors 
and faculty-taught courses on "how to succeed in engi- 
neering" in an effort to improve retention among upper- 
'classmen; ^ . . ' 

Rensselaer Polytechnic Institute. --This project established a 
summer program--similar to the one attended by specially- 
admitted students- -for regularly-admitted minority students. 
The project also hired staff members, including a member of 
the science faculty^ tO; assist in "the ""monitoring of student 
performance^and other tasks; 

University o?~Cal jfor nia-at^e r ke I ey . - -~ T h i s~^p roj ec t hi red 
a Coordinator to encourage^engine^ of 
services provided by non-engineering _ minority programs. 



The Goordinatbr was also involved in planning and mpnitoring 
to ensure that the services provided were appropriate for 
engineering students; 

9) University of jyiassachusetts at Amherst. --This project 
developed a new summer program and classes with extra 

A sessions during the academic year in an effort to expand 
. the role of faculty members in a context that had previously 
• involved a singl<e faculty member as the principal service-^ 
provider; 

10) University of Texas at Austin. —This project called for the 
use of applied research and counseli^ng provided by a 

^ , 4- ' newly-hired faculty retention coordinator and a graduate 
engineering student to supplement the service delivery role 
^of the minority student organization; and 

11) University of Washington. --This project involyed a 

new summer program and new staff rtiembers for the 

minority engineering project who were to work with existing 

— . ■ ■ ■ .■ - j ^ . 

non-engineering minority programs ini the delivery of 

services. ' ' 

■- , ■ ■ ■ ■ I • 

> .. , ■ ' ■ 

In light of the diversity represented by the institutions and 
MEPs selected for participation in the Retention Study, it is reason- 
able to assume that the students they served were typical of those 
enrolling in freshman engineering programs throughout the country. 
If that assumption Js yalid, anecdotal evidence suggesting that the . 
national mobilization effort is beginning to produce students who are 
better prepared to succeed in engineering was supported. Of those 
students for whom, background information was provided: 51 per cent 
were in the top 10 per cent of their high school classes; 48.1'per cent 



had SAT MatheBffetics test scores that were aboye the national average 
(for all students irrespective of major) ;^6679 per cenVhad participated 
in a program designed to develop the motivation and academic skills 
necessary for high school students to succeiBd in college-level engi- 
neerinij .courses; 52.1 per cent had taken high school calculus (versus 
46 per cent having taken 'trigonometry in a 1978 sample studied by 
the Minority Engineering Education Effort); and 41.9 >per cent hgd : 
taken both chemistry and physics in high school. The implications of 
this improved preparation are discussed at several points ' in this 
chapter. * 

Each of the minority sub-groups (based on race/ ethnicity and 
gender) were represented amorrg /participants in the projects. Males 
comprised 71.8 per cent of the respondents and females comprised 
28.2 per cent. ^ The sample was 1.7 per cent (9/5205 American/ Indian; 
69 per cent (359/520) Black; 18.5 per cent Mexican Americany(96/520); 
7.5 per cent (39/52a) Puerto Rican; and 3.3 per cent (177^520/ other. 



DESCRIPTION OF THE ASSESSMENT MEASURES, . PROGRAM AND 
STUDENT RECORDS 
Assessiment Measures 

Student Questionnaire. A Student Questionnaire was developed 
for administration to all entering Program students during the first 
two weeks of school. The instrument was designed to provide informa- 
tion regarding the ^.students* academic background prior to enrolling at 
the university; demographic information concerning the stCident and 
the high schools attended; previous study and work habits; students* ^ 
perceptions of engineering as a profusion and as a field ^pf study; 
perceptions 'of self; and expectations concerning their study habits in 
the engineering program. 

Term Completion Questionnaire. The Term Completion Question- 
naire was administered to students at the end of the first semester/ 
quarter and. yielded information concerning: work- and study behaviors 
during the just-completed terrfl; the type of agent responsible for the 
academic services most often used, the extent to which those services 
were used and the perceived quality of those services; the frequency 
and level of involvement in any minority student organization; charac- - 
teristics of the classes taken the previous term (e.g., number of . 
students and minority students, type of instructor); and the role of 
various factors in Ihe student's academic experience. 
Program and Student Records 

Program and student records consisted of: student contact 
records that indicated the number^ and types of contacts between the 
students and their respective programs; a cumulative retention 
.assessment _that„sought to determine. what the most accurate retentipn 
statistics were for each minority engineering effort by identifying the 
number of students^ who were^^ casualties, etc., for 



the past four years, thereby establishing baseline data against which 
the efforts of the current retention project could be assessed; informa 
tion from students' high school transcripts and semester/quarterly 
grade reports and academic actions. 
DATA ANALYSIS 

The analytical approach to the available data was determined in 
large part by the practical realities of field studies. Unlike labora- 
tory experiments involving random assignment of individuals to treat- 
ment and control conditions^ and experimenter control over subject' 
participation, programs such as NACME's Retention Research Program 
Involve voluntary student participation, administration of instruments 
and maintenance of records by individuals with numerous non-researcl 
responsibilij:ies and the unavailability of comparable control groups. 

While the above conditions sometimes result in inadequacies in 
the data which preclude the use pf ' more powerful istatistical measures 
analyses applied in the present study were intended to: 

1) Describe Project and Participant Characteristics. --Fre- 
quencies, percentages and measures of' central tendency 
and dispersion were used not only for description, but ; 
also to show the extent .of service delivery, outcomes 

such as attrition, check on the adequacy of the data 

assumed to be similar arid provide the basis for determining 
those variables that should be included in more sophisti- 
cated analyses. ' 

2) Analyze Project Differences --^^ A 

t-test procedures^^^^^^^ w^ employed to analyze students* per- 
ceptions of the quality of specific supp These 



techniques were used to determine whether perceived quality 

1 • 

of the services provided in high-retention public institution 



- projects differed from perceptions among students participat- 
ing in other public i nstitution' projects, . 
3) Determine the Relationships Between Predictor and Outcome 
Measures — Predictor variables are the pre-college ex- 
periences and achievements, demographic characteristics, 
perceptions and student behaviors discussed previously in . 
the "Assessment Measures" section/ Outcome measures are 
primarily retention rates for the projects and grade point 
averages in /technical courses for" project participants. It 
should be. noted that because of: sample attrition; the 
failure of all respondents to complete all questionnaire 
items; and the; ability of projects to provide complete back- 
ground information on all participants, missing data occurred 
for all measures of association to some extent. Missing data 
analyses were, therefore, required throughout the study 
for the analytical techniques used. 



"High retention" projects, for the purpose of this anal^is, were 
the four public institution projects that either maintainifd a fhesh 
man retention rate in excess of 90% or improved retention by at 
least 10%. # 

With respect to outcome measures, studentsV Grade Average 
(GPA) in technical courses was selected, because it yielded a 
significantly greater relationship to academic actions (e,g. , 
suspensions, probation) taken against students. Outcome cat^ 
gories (Lev; CPAs' of 000 - and 2,Cib - 4.00) 

were selected because they most often "^represent the quantitative 
criteria for determining suspension, probation and good academic 
standing. In those^instances where grading systems were other 
than based upon A = 4.00 igrades have been converted to a 4.00 
system to allow comparisons. 




FINDINGS AND DISCUSSION 

Two approaches to examining the effectiveness of different 
retention -improvement strategies were employed. First, the data 
provided in the 51 proposals submitted for NACME's funding, con- 
sideration were analyzed as a means of identifying the retationship 
between the existence of a particular approach at any given college, 
and the retention success of. that institution . Second, differences in" 
the support mechanisms of highly successful projects and less 
successful jcomparable projects were identified through analysis of 
student perceptions and records data collected throughout the study. 

FmOINGS BASED ON PROPOSAL DATA 

Proposal data were a valuable source of Information since: (1) 
the sample size (n = 51) permitted types of quanti.tative analyses that 
would not be possible with only 11 institutions involved in the (jjpm- 
prehensive data collection effort; and (2) the discovery of significant 
relationships and differences between different types of J institutions 
serve to guide -the data gathering that occurred in the remainder of 
the study. The findings from the first phase of the study follow. 

Analyses of data on the relationship between retention and the 
level, of financial commitment, types of project directors, and avail- 
ability of a minority orientation project, did not revek^^ significant 
differences. The following factors/ however, were found to make a 
significant difference: 

1)^ Early Warning . The program feature with the strongest 
relationship (p<.01) .to retention was the ayailability of an 



early warning system. Typically^ a faculty member employed 
by the MEP or the project director established direct contact 
with faculty members who teach minority students. Faculty 
members are encouraged td provide early feedback on the 
: academic performance, attendance and -performance-related 
non-academic behavior of students. Early warning enabled 
the students' problems to" be addressed in sufficient time ; 
for him/her to receive supplemental instruction, enroll in 
course(s) at a level more consistent with current capabilities 
or, in the most extreme cases, consider alternative majors 
without first experiencing academic fd^ilure. 

2) Faculty I nteraction . As suggested above, project/faculty/ 
student interaction is related to retention; Projects in 
which there are formal relationships between project staff, 
and faculty members (e.g. , briefing meetings for faculty 
members, faculty receptions hosted by the project) or faculty 
involvement in .the delivery of project services (e.g., 
teaching in a summer pr^-freshman program, faculty 
tutoring) had significantly higher retention (p<.05) than 
those lacking such interactions. 

3) Summer Programs . Analyses revealed that retention was 
significantly higher ip'^ .Oi} in engineering colleges that 
offer pre-freshman ;s programs. Although summer 
programs clearly represent a more costly undertaking than 
the other support mechanisms discussed, recent site visits 
suggest ways to minimize, the costs of a summer program: 



(1) many colleges, public ones in particular, draw substantial num- 
bers of students iprom nearby communities,- allowing for relatively 
inexpensive non-residehtial ^ptrograms; 2) minority student summer 
programs operated under Eqi/al Opportunity Program (EOP)or other 
mandates are often willing to modify their services to meet the needs 
of engineering students who meet eligibility guidelines; and 3) by 
adjusting students' financial aid packages to treat the per/ student 
cost of the summer program as an extension of the fall term, each 
student, bears part of the program cost, thereby reducing the 
institution's costs. 



FINDINGS BASED UPON ANALYSES OF DATA AND OBSERVATIONS. 
OF FUNDED PROJECTS 

Project Mechanisms ^ 

As noted in the previous section, the extent to which rigorous 
quantitative analyses could be employed in comparing retention 

projects is limited because of sample size. However, analyses of 

. 

I ' 3 ' 

students' perceptions and the conduct of site visit interviews/ 

observations provide insights that suggest refinements in the conclu- 
sions based on. previous findings , and new hypotheses that could, be 
put to empirical tests. These insights are presented in the discussion 
of specific support services below. 

Summer Bridge Programs. Proposal data substantiated the 
importance of summer programs indicated by previous studies of 
minority engineering students. It was not clear/ however, whether 
there were minimum durations required for the achievement of 
improved performance and retention. Based oh this study, it appears 
that summer programs as short as two weeks (see University of 
Massachusetts and Washington discussions presented previously) can 

accomplish positive results under certaiiv conditions. 

■■ ' ^ ' ' ' ■ * ■ 

Structured Study Sessions. Projects that establish Study 

Centers which students can use as they perceive the need de^- 

monstrate that this strategy has utility in improving retention. On 

3 

The section entitled "Student Characteristics and Academic 
Performance" presents evidence which suggests that students' 
perceptions as mer^su red by comparisons of their questionnaire . 
responses and records data are quite accurate, in many instances. 



the other hand, three of the four high-retentioii public university 
projects had extra sttidy or problem-solving sessions which were 
either mandatory or which were considered part of courses in which 
the student was enrolled. In the latter case, the extra sessions were 
taught by the instructor. Thus, the sessions had clear implications 
for the way in which student performance would be perceived, and 
were typically weH attended. In light of the data on students* ten- 
dency not to devote adequate time to study (see' next section), 
structured study sessions should probably be incorporated into most 
retention projects. 

Group Tutoring. The differences in students* perceptions of 
group tutoring in high-retention public university projects and those 
of their co^unterparts in other public university projects were highly 
significant = 3.29, p<.OI). Specifically, students' ratings in the 
high-retention\projects suggest that their group tutoring services 
were better than those received by students in other public uni- 
versities. Xhis supports the contention (raised in connection with 
the above discussion of extra sessions) that structured sessions work 
best, .since the structured sessions all occurred in high-retention pro- 
jects and were considered to be group tutoring by many of the res- 
pondents. Findings with respect to group tutoring also illustrate the 
Importance of minority progr ams. In the high-retention projects, 
students with a choice of service providers were significantly more 
likely (X^ = 30.25, p <.00l) to use the services offered by the 
minority engineering project or another minority project (e.g.. Equal 
Opportunity Program) , than students in other projects who. often used 
the services provided by the University. or his/her department. 
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Personal Counseling. Although the primary focus in this study 
was on academic services, attrition may occur because of non^-academic 
problems or in situations that involve poor academic performance 
caused by personal problems. Thus, it is important to note that 
assessments of the quality of personal cb^jnseling services are very 
similar to those for group counseling, which is an important academic 
service. Specifically, students rate counseling services significantly 
higher (t = 3.15, p<. 01) and are more likely (X^ ^ 11.41, p^l.OOl) 
to use the services offered- by the MEP or EOP in high-retention 
projects than their counterparts in other retention projects. 

Study Skills.^ Students* assessments of the quality of study 
skills services did hot differ on the basis pf the type of institution 
attended. Ratings of study skills services (in both high-retention 
and other public university projects) were consistently lower than 
those given to other services. Thus, it appears that study skills 
services should be carefully, monitored to ensure that they are com- 
parable in quality to other program services. 



Study skills assistance usually emphasizes all or some of the 
following activities: effective listeningr time management; reading 
quickly and with comprehension; test taking; memorization and 
concentration; effective writing; and reduction of test anxiety. 



INDIVIDUAL RETENTION PROJECTS ■ 

Tables 1 and 2 present summaries of the retention rates for nine 
of the eleven projects funded in the current study. Whereas, only 
two of the funded projects had 90 per cent freshman^ retention prior 
to -Implementation of the Retention Program, 1981-82 first-year reten- 
tion exceeded 90 per cent in . four of the nine projects whose data 
permitted the calculation of retention rates. Three other projects 
reported substantial improvement in their retention rates, while two of 
the projects reported retention rates that did not differ from those of 
the previous year. Since some of the projects . provided^data only for 
those students participating in the retention program, SAT Mathematics 
test scores were used as a basis for determining whether the academic 
background, of students in the 1981-82 cohort differed from those in 
the previous yea rV cohort. In only one case was there a question 
concerning the representativeness of the group served by th^ reten- 
tion project. This will.be discussed in the section on individual 
projects which follows. It is noteworthy that the retehtioh projects 
are being continued by ten of the eleven engineering colleges. These 
decisions were reportedly influenced by the success cited above and 
the fact that 1981-82 minorit;^retention compared favorably with the 
rates for non-minority studentSv^ in those instances where such data 
were available. The interventionXstrategies and their effects on 

A ■ 



retention in individual projects follow. 
Kansas State University (KSU) 

Prior to implementation of a >retenti9n\ project, Kansas State 
University engineering students received academic support services 
primarily from the extensile campus-wide Equal Opportunity Program 
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As noted in the Methdology Section, one project focuse 

exclusively on; upperclassmen. . 



/ 

TABLE 1 
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A Comparison of Hinority Engineering Students' 1980-81 and 1981-82 Test Scores and Student Retention 

■Rates for Nine of Eleven NACHE-Funded Projects^ 

AVERAGE ' average ^STU- K' #STU- Iff ■ 1ST YR ' 

«A.ur6 1980-81 SAT' 1981-82 SAT DENTS TION 7' DENTS" T m AT O-hin 

NAmrojeci ■ HailLMiSs 'MLi^ M M . M IM S 

Kansas State , '• 

university . 23 ACT / . 23 ACT ' 75 IS . 53 ,11 BOX M fiOX " 

Lamar University ^ 423 ' • ' lHi2 ' 120 .72 107 " 22' 'noX. M 601 

Northwestern ' 550 • ' 557 59 5 35 , , op- 

- University . , ' ' . w l 92X 97r 

...,..„...„... 

Purdue University , 527 533 92 17 ' 27 3 ' 82X 89!l 

—.....-...„... ..„..„..„„... .„.../„.„;. . 1. 

Rensselaer Polytechnic • 

'""'Wte ' 625 V 610 . 75 • 13 . .20 1 ^ 95^ 92^ 

University of Not Available 5I8 36 . 3 ' u? 3 an 

Ca.v Berkeley . ^ u ^ i 92^ 93J5, 



University of 

Massachusetts . 1|60 466 ' 30 12 34 10 60il 1]% m 

University of Texas • 523 520 362 '152 88 . 35 ' 58J5 ' 60!8 63$ 



University of 

^Washington. . N/A' ..584 37 14" 34 0 " m. m% 

i Data provided by one. institution did. not^a I J ow,,tetent^ to be determined, in a/second case, institution had 

. • -^TioyStmheri^^ 

^ ERJC ■ ^;;::;■'':''"■■-/::v;!^^^^..^^■^ 

; 7 ■gfWV-80 if ^ata.for :i980-8r;i^fere;no^^;^; : ; , • . 



A Summary of Intervention Methanisms and Retention Results for NACME-Funded Projects 

/ • Project Features^ Prior 1981-82 Retention 1980-81' 1981-82 

•Institution to 1981-82 , ■ Project Features R.etention- • Retention 

/ ■ ■ ■ • .. • 

tansas State Univ. No SuiirierPi;6gr^^ 'SOI 79% 

Student Orientation; 1 Form^^^ selors Hired, 

Faculty Orientation. Other 2. Study Center 

, ServicesyProvided by EOP. Established . 

/■ '3. Associate Direc- 

/ torHfred 
. ' ••/ . • ■ 4. Formal Interaction 

,/ ■ , Between Faculty & 

- , j \ .\ ' tutors Established 

Lamar Univ. /Program Run by One Faculty K Study Center ■. m 791 

/ .Member Who Provided Most of Established 

/ the Academic Assistance.'. 2. Peer Tutors Hired 

/ Monitoring Provided Primari- 3. Early- Warning i 

/ ly by One Instructor, System Developed 



Northwestern. Comprehensive: Suner Program; Expanded Role for ' 92% 97% 
•University Early Warning; Minority Ori en- Student Organization 
tation; Faculty Involvement , in the, Summer Program 
in'Program. and Support Services 

' ., , (e.g., Tutoring) During 

the Academic Year. • 

Purdue Univ. . Limited Services for Upper- 1 . Peer Tutor/Coun'selors 82% 89% 
ckssmenjrovided' by Individ- Hired ' ^ • 

ual Departments. . 2. Departmental Advis- 

ing Supplemented 
3. Study Skills, "How to 
Succeed in Engineering" 
, Course Taught insNew 
, Program • ' - 



Institution 



technic Inst. 



U. ofCA . 
at' Berkeley 



U. of HA 
at Amherst. 



■ 0 



•'Tabled', rnnt^ ' 



Project Features Prior ' 



:DirKtori|5; Ful1-Tii!ie;: • 



.■wes^te»)i\for^^^^^^^ 



Ful l : Raf|ge of: Supt S^^^ 
,(e.5.,:;|iiiBie^ 



tions. 



i1 981 -82 Retention 



1980-81 1981-82 
•Retention Retention . , 



1/ 



831 



ler 



Hired:Jto?Design;iCourses, 



1. 



92% 



.tIGooiJdjiiateierJyS 



1. ;Deve1i)|)ea|a|iw-W8^ 

:;:5perlPr^pf^y 

2. ';ixtfl;irl«li:A^ 



:s 

■"1 



951 



'93X 



7n 



■ M 



0. of Texas 
at Austin 



I. of k 



Assi:itant?lflre||o^M-^^ ' : 5 



;aMo- 52« 



60^ 



42' 




(EOP) • Although the Pirectpr of the Minority Engineering Program 
(MEP) worked Closely ^^^V^ th^e cOP> she also had 

responsibility for the Women's Program and was therefore not in the 
■best position to. ensure that services provided by the EOP were 
always appropriate for engineering studen^^ 

The retention project established a Study Center with study 
-carrels and computer terminals in the engineering building, provided 
for an Assiistaht Director/ provided a graduate student who monitored 
the Study Center and provided^gpunseling and tutoring services to 
the students and provided training for peer tutors. 

While the retention rate did not improve and the number of 
hours/week the Center is open should be increased,, several positive 
indicators suggest that future retention may show this desired improve- 
ment. Among" the indicators are: 



1) As the benefits of the program became more obvious during 
the course of the year, str^onger students began to 
participate. • . 

' 2) Program improvements have been such that graduates are 
now expressing an interest in staying on to Help with its 
administration and service delivery while they -pursue 
graduate degrees.. . ^ 

3) With the Study Center and Peer Counselor system to be 

housed in expanded space provided by the College of Engi- 
neering/ visible support mechanisms designed specifically ' 
for engineering students should enable the program to 
' reach more students and build a. cadre of qualified students 
who can provide assistance to others. 



As this was the first year of a systematic program effort, the 
time required for dissemination of information about its existence 
and overcoming skepticism about its effectiveness suggest that 
the 1982-83 results should be a better indicator of the.project , 
effectiveness. The Project has agreed to continue providing 
data so that NACME can 'make, this determination. 



4) In cruder to bettep,[a^ the expanded 1882-83 

>ctiyities>^ a^^ 
confihedit^^ 

responsible for the Wom^ has been hired; 

L amar i/n iversitv . . , * 

Prior to implementation of the retention project/ academic assist- 
ance for miriprity \engin^^^ was pravided primarily by one 
minority: faculty member oh an iridiVldual b^ of the small 
number of students^^^^^^ thiW approach was : 
reasonably, suc^ ho\yeyer; it became clear 
that if mpre^than^^^^^ other support 
mechanisms would be- n An initial 

taken by the establisKment of a Study Center provided through the 
retention grant; The Study that 
communicated wltfr^ Administration's cejitral processif^g unit of 
which this minority students had almost exclusive use during non- 
business hours. ^ 

By (BStablisKjng proximity to the ^ D of 

Engineering's Office; it Was assured of hjgh visibility, often used by 
students who had an^; hour betweeny claisses; and maximized the . 
assistance provided by - the facult member who could then help 
students on a "groups rather than ah individual - Basis ih a isetting a 
few feet from his office. The^^^^^^^ the formation of a number 

of informal groups — including upperclaissmen who often were com- 
muters and had difficulty availing themselves of other group-study 
opportunities on campus. ^ 

The steps taken by the retention project p^oducied the largest 
retention increase in the entire study. It appears, however, that the 
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support sVstem should become more instit^ and less depend- 

ent>on.the efforts of the one faculty member; should involve a greater 
percentage of tl^e minority student population in order to strengthen 
the peer-help possU:Hfities; should consider the advantages of a summer 
/prog ram, since the maj^ity of Lamar's students are from the sur- 
rounding three-couhtiy area.ahd would not have to be provided food 
andlhousinjg, which are tiie most costly itemis in residential summer 
programs. Because of the positive perceptijons of minority students 
in the College of Engineering (where minority retention rates now • 
exceed^ those of non-minority students), an increased role for other- 
faculty members would also seeit^ to be^^^i^d^sirable and rea 
achievable objective. ^ 
Northwestern University 

Northwestern used its retention awaVd to provide members of its 
minority student engineering organizati^ with expanded opportunities 
for involvement in a Summer Bridge ^Program^ as tutors, counselors, 
etc, Giy^n the increasing responsibility the group had assumed for 
providing academic support servic^ to minority engineering students, 
it was felt that this apprbachVmight serve as a good opportunity to 
determine whether a school with a well-established program and 
excellent retention could continue to provide good support services on 
a more cost-effective basis (i.e. , by using more peer help) and 
continue to achieve excellent retention results. 



A Summer Bridge Progranrt is a session which is designed to 
facilitate students* transition from high school to , college. These 
programs typically offer opportunities for several of the following 
activities: T-orientation^^t^^^^^ the campus, the engineering curriculum 
and the engineering profession; diagnostic seryices; remedial 
instruction; supplemental instruction; exposure to the instruc- 
tional pace, performance expectations and competition encountered 
in engineering-programs . — — ' — - — 



P'dta suggest (retention; 90%) that a reduced role 

for the College of Engineen^ng in direct service delivery and an 
expanded role for student organizations may be possible in well- 
established programs. This statement is hot to suggest that the 
GoUege of Engineering or University should/or has abdicated its 
responsibility. Instruction Jn. the Summer Bridge Program continues 
to be provided by the faculty and^^^^t Associate Qean of Engineering, 
himisielf^ tutors th^ thereby demonstrating to all 

faculty members that the success is a major priority. 

Purdue University ;^ ^ 

/ The Fresliman Engineering Department of Purdue University 
provides ccrr^. )hensiye services to all freshman engineering students. 
The scope o?" Purdue's freshman services is usually found only in \ 
programs for students considered to be "disadvantaged, ** consequently, 
the services are effectiv > to the point that no additional services are 
required for minority freshmen. Beyond the freshman year, however; 
- engineering students enter individual departments, e.^g.. Mechanical, 
Electrical Engineering, where student support is considered to be 
uneven. . ' • 

\- in an effort to ensure that minority students not only achieved 
good grades,, but also avoided course overloading and bypassing of 
the more difficult courses necessary for making progress toward 
graduation, ' Purdue ^proposed to operate the only program aimed 
exclusively at u p p'fe"ncra«r^^ i I e the' retention*^ of upperclassmen 

increased 89 p4r cent from 82 per cent previously, other Indicators 
were perhaps eyen more impressive. By offering peer assistance and 
a study skills/reorientation course'taught first by an MEP staff member 
>and t hen by an engineering faculty member, a greater number of 
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to participate) ma^^^ gradUatfon — as 

opposed to passing grades in noriesfsential courses' and more 

■ • . .-■ ■ ■ • V "« ; / 

students who w^re on probation were able to return to good academic 

• • " V ■ • 
standing. While it. might be argued that a program for upperclassmen 



suggests a continuation of "ha'nd-holdingl; y an alternative interpreta- 
tipn of this situation is that when there'^is a systematic commitment to 
quality educational services, minorities^ need n special assistance, but 
when the quality and extent of/service is uneven, minonties may be 
more greatly disadvantaged.^ interpretation is accepted/ 

then the ariswer.to^the^destibn "when does the need for special help 
disappear?" is "when/a cadre of people are available Who have had 
the advantage of/a positive experience that can be communicated to 
those who follow." 

Rensselaer^olytechnic Institute (RPI) 

Rpi has a "two-track" project, one for regularly admitted 

minority students and another for Equal Opportunity^ students 
/Since the summer session offered for EOP students had proven to be 

• beneficiaJ, a , similar experience for regularly admitted students was 
funded as the major component of thfe retention project. RPI'is pre- 
viously good retention rate (83 per cent) increased to 95 per cent 
during v ' ' 

the period the retention project was operative. In addition to the 
Summer Bridge program, a quarter-time faculty member was assigned 
to engage in informal advising and to monitorjstudent progress 



10 



EOP students are^ those who, because of limited educational 
experiences and/pr low socioeconomic status, are Jikely to en- 
co u n te r d if f ic u Ity in ach iey i n g academi c s u ccess . At R P 1 , the 
mean^SAT-Mathematics^s^^^^ for center ing EOP students was 
approxim ately lOO pbints b regularly admitted 

minoriti^ arid 175 points b of^ non-minority students. 



through his peer network: The success of the retention 

effort was such that RPI has continued its operation with independent 
funding this academic year; Among ^^^t reported benefits were: an 
opportunity for minorities to take a reduced load during the academic 
year (when despite relative[^^^^^ are 
competinig* with some^^^ o^^ country) ; an ' ■ 

opportunity for early diasf no weaknesses (e. g . , - 

physics) and th(B deyelopmeht ^ b^^^ rse modifications and other 
approaches to facilitate- t elimination; and an opportunity for 
students to develop a mpre intimate knowledge of the opportunities for 
individual/ group and student/faculty research in advanced areas in 
which the Institute specializes. Thus, 'the expectation is that retention 
projects -at institutions such as RPI may improve the quality of t!,e 
graduate rather than improve the rate of graduation/ which is already 
quito high. ' 
Unive, sity of California at Berkeley . . 

Berkeley's retention project emplbyeci an MEP Codrdinator to 
maximize the effectiveness of support services offered to engineering 
students by other campus programs designed to assist minority and 
disac' intaged students. The Coordinator also was responsible for 
ensuring that students were aware of and availed themselves of the 
existing services. The already high retention /rate (in excess of 90%) 
did not leave room for mucK improvertient./^Yet, a small g<^in/was 
noted. This gain occurred despiie the fact that the Coordinator 

^ • / ■ ■ ■■ 

was also involved in generating- research that demonstrated the ability 
of minority students entering with .test scores below the newly-adopted 



cut-off point for admission to succeed in the Berkeley engineering 
program; recruiting a 1982-83 class of over 100 minority studen^ts; . 
and planning a study and approach to address the computer science: 
problems which continue to trouble minority students. One of the 
keys to the success of the Berkeley project is the structured study 
environment and the high percentage of students (94.7%) who particip- 
ate;.- ' V ■ • ., ^ ' 
University of Massachusetts (U. Mass.) 

U. Mass. spught to improve its retention by adding a two-week summer; 
.session and extra coursis s^^ the academic year. The 

ME P Director and two Assistant Directors continued to be involved in 
instruction (e.g., problem-solving workshops) as well as project 
administration; Extra course sections are typically taught by the 
regular instructor who simply conducts four class periods, rather 
than the usual three, for example, - 

While it was unclear whether a two- week summer session -would 
provide ample time to accomplish the MEP's retention improvement 
objectives, the demo nstration natur e of the present study suggested 
that it was worthy of examination. Not only did the summer session 
and the extra sessions during the academic year foster improved 
retention at the University of Massachusetts, but the fact that 
minority students entering engineering are now better prepared than 
previously, means that a student who has missed some concepts in 
his/her high school studies or has an unrealistically positive academic 
self-concepf can be assisted during a short session. While severe 
deficiencies cannot be remedied iou two weeks, individual points can be 
clarified and the performance expectations, work load and level of 
competition made clear. Moreover when the person who is to teach 



the course in the Fair semester ^ s his/her courseCduring the 
t>yo-week summer session; '.extra time is provided for diagnosis of 
stu<dents' strengths and;weakh and overcoming their reluctance 

to or reservations about seeking help and asking questions. 

Because the proj its present form for very 

longV a cadre of strong students who can communicate the impbrtance 
of timeliness, miaturitY/ etc.v has y be developed. Whether this 
occurs will depend in large mejasure on^^^^^^^ 

the yield of' its minority studisnt^ effort— a matter which is 

currently of greiat concern to the MEP ^staff . 
University of Texas at Austin 

Texas vused itis retention funds to support a. faculty retention 
coordinator and hire a graduate student whose responsibilities in- 
cluded counseling students experiencing academic difficulty and 
directing those .individuals to the appropriate sources of help. It also 
used funds to attempt to determine why students leave the program 
and/or achieve poor gradeis; While the retention rate did not increase/ 
much was learned about factors likely to influence its improvement: 

1) It became clear that it is necessary to'cooperate with the 

Admissions Office in order to identify students prior to 
their arrival' on. campus. Early identification will allow the 
\ project to make students aware of supportive serviceis 

before they experience academic difficulty; 

2) Where the size of an institution does not permit the per- 
formance of students in large classes taught outside of 
the department to' be readily monitored, tutoring and 
group study efforts cian be organized in such a way as 



3) 



4) 



to nia ke : the|r^ of tests , q u izzes • and graded Fiomewo r 1:"" 
which indicatelithe ca part of 

the routine instructibhal process; 

Because of the major service delivery r^^ ^ 
student organizations are riikeiy to ass^ume in engineerihg 
colleges with large m enrollments, the guidance and 

direction received iby such ^ is critical; and 

In addition to utilizing the support mechanisms offered by 
programs such as rthe; EOP, the MEP muist make an aggres^ 
siye effor't to prbvide^^^^r^ 

targeted funds have been established to assist and improv^ 
the condition of minoriti^s\throughout the University, 
XUniyersity of Washington (U W.y 

veryvsimilar to- those described in cbnnection with U. Mass/ fhe 
major difference is that-^rather than being headed by an engineering 
faculty member actively inyolyed in day-to-day. service deliyery/ most 
of the services are provided by HOP faculty and '^EP staff, / Also, 
the summer program did not involve participation by the entire/minority 
freshman class; V^ther it was a Minority Introduction to Enginoerihg 



\ 



The retention improvement mechianisms implemented at U.w! /are 



1 '1 \ ' 

(MITE) program whose participants are likely to be better/ prepared 

than the average minority freshman irrespective of the summer 

experience. Thus, since data were reported only for the summer 



ERIC 



MITE is a two-week residential program spon^sored oh 2-3 dozen 
engineering college campu^eSvr each summer by the Accreditation 
Board for 'Engineering aha Technology. It can feature a Variety 
of activities. Typical pajh^cipants are recommended by high 
school personnel. / 




participants/ the dram may be somewhat 

spurious; - Ne^^ 

that exceeds 90% is commend the extremely positive 

altitude of the participants and their desire for excellence which 
resulted in t\yo-term grade point averajges that exceeded the noii- 
minprity a4^^ an expanded group 

of students and adoptihg some b^^ approaches developed by other 
departments for use^ With lew students, excellent 

retention for ail students caa 

California State^^University at Los Angeles (CSU LA) 

Because bf conditions/ such as: the year-round nature of the 
UnivQfsity; the lirge number of students who have family and/ other 
responsibilities that require^ that they drop but for a time, but who, 
ultimately, return; and the tendency of students to change from full 
to part-time stcTtus andWice versa, it was hot possible to develop a 
retention rate that w6uld.be comparable\o th^e for other, institutions. 



Yet, ;a number of valuable insights cap^^ gained from the retention 

: ^ . ■ ■ ■ ' / ■/ y ' 

project's experience at CSULA. Fi(;s^, it is clear that the scheduling 
problems^caused by students wl?6 both work and commute are such 
that the coordination of any support services that are to be provided, 
will require the attention o/^ an individual who has that task as his/her 
primary responsibility. /Second, by pairing' a strong student with 
less able students, it< is possible to organize the study groups that 
help the latter without appearing to penalize the former should 
/ resources or 6ther considerations preclude other, possibly more 
desirable, ofitibns. Third, because of their greater flexibility and ' 
self- interest, members W may be the best 

veHtietes for retention improvements in this kind (i.e;, large numbers 
of students who commute) of setting. If, for example, support 

y 
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services should be provided oUtside the normal work week, the 
student organizatipn should be better able to accomplish the task. As 
noted in connection with the Umversicy of Texas, the early ic^entifica- 
tion (and in this case, the l^racking) of students is essential if in- 
formation relative to the availability of services is to be readily 
disseminateci. ' 

North Carolina Agricultural & Technical University (NC A&T) 

North CaYolina A&T sought to improve its retention by 
developing a computer-assisted instruction course for the large num- 
ber of students requiring mathematics ertrichment. However, since 
the University had no operative academic action . procedures, retention 
figures comparable to those of other institutions could not be gener- 
ated. Site visits, however, revealed that the use of computer- 
assisted instruction (CAI) requires software that provides students 
with more accurate information concerning^ errors than, for example, 
"one variable has the wrong sign." If students have computational 
weaknesses these must also be addressed, or use of the terminal will 
be a more frustrating experience than written tests that can identify 
whether the problem is being properly set up and other errors in 
logic. Also, by using the computer in conjunction with a word 
processor students could be given written homework assignments that 
will give them practice in the areas where it is most needed. 
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Unlike the pireyipuf S€^^ 
analysis and retention ratesV wer^ primary outcome measure; ^his 
section focuses on projte^^^ participants and employs thei r mathematics 
and sciencjB ig raises as the j^^ measures: By analyzing 

student v outcpmes and the 'factors^ ^ r differf/nces in thosei 

measures/ insighlis ^can^^^;]^ obd:ain^d that arie potentially valiiaW 
only, to the recruitinig iarid studehl^ 

gramsv but also to SMondary schools, pr^^^ progirams^?^^^^ 



students planning to study (or currently studying)' engineerin^^^^ 



iyiinli)': 

parent/community brganizationis. 

Findings involving : "input" {e.gfT pre-college experiences) ' 
variables will be presented first followed by thosie more dosely ^related 
to students* college experiences (e.g. / hours/week devoted to study) . 
Both types> however; Will be discussed in terms of their applicability 
to the activities' of both pre-collegcoand colleige programs. ^^^^ : : : 

Because of the relatively large Amount of tabular information/ 
only a summary tablf/(i5ee Table 3) is presented in the body 6^^^^^^ 
report. Tables showing the actual distributions upon which a 
were based are reserved for inclusion ih'^he Appendix/ where they 
are presented in the approximate order of their mention in this text; 
Traditiorjal Predictors — \ 

- The-extej^t to which traditional measures predict the college 
success of minority students is often the subject of considerable • 
debate. As a consequence; most college admissions officers employ 
multiple measures and then make allowances for factors such as 
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See "Method" section^ for a discussion of the relationship of fresh 



m 



an grades to reten.tjon ; 



The Relationship Between Individual Behaviors, Characteristics and 
. Grade Point Averages In All 198T-82 Technical 
Courses for All. Retention Project ParUclpants. . 

CORREUT ION W I TH TECHN I CAL COURSC^ ^ 
GRADE POiMT AVERAGE 



CHARACTERISTIC 



ACBdom I c Qncko mnn^ / P ro->CQ 1 1 oge Expb r I er=)i; .ft ^ 
Mathematics Grades In liigh School 
Exposure to Calculus In High School 
■ Sclane c G r a dos In High Scho o l : — 



.055 
•331** 



Number of Coursias In High School 

Race/Ethnic I ty of High School Attoncied 

Pre-Englpeerlng Program Participation 

Science Fair or Other Competition 

High School Rank ^ 

SAT-Vorbal Test Score 

SAT-Mathematics Tost Score 

DemoQ rn ph I c Cha ra n t a r I s 1 1 c s 

Race (Black/HispanTc) ^ - 

Gender . . . 

Perceptual 

Appeal of Prbblcm-Sotving versus 
Other Aspects of Engineering 

Academic Scl r-Conccpts . 

Accuracy (based on High Schoot Mathematics Grades) 
of^Acadcmic So I r-Conccpt ■ "•«uo:»/ 

Accuracy (based on High School Science Grades) 
of Academic Sol r-Conig^pt - 

Student Behaviors 

S^SSenS'SrSLti;???^^^^ "'"^^^'^y ' 

EKeefliSlSt^^ "'"^'^'^^ '^"'^"V 



.126 

.083 

• 190** 

.033 

.212* 

.lOU 

.1*2* 

,192* 
.08U 

.U99** 
.151* 

.356** 

.275**. 

-.108 



.2U8* 

.237** 

.273* 



F req uency-of -r,<rrtwcT"W ra^^ 
Engineering Program 

Number of ;iours/Wcek Spent Studying ' . 
Race of Study Partners | Black Only) 
* P'<; .05 • : : 

*^ p:.< .01/; ; ^ V^^^^^^^^^ ■ V- - 

Ij/ Technical Grade Polnt^^^ 

for lUI mathcinaticj5,;^ilihy;s|ca^^ 

taken by a g ivenstudeiH^during the I98r-8e academic 
No distlnctlon.was mado bctwecn prc-calcul us and calclilus 
grades, but lower-level mathematics bdurscs and science courses 
other than chemistry and physics were not I no I irded In any 
GPA^computat ens.;: AS noted r 

grades had hlg her^cprro.lanojis wl th enQineftrjnnV^ tr 
and wuru, tlmreforc. Used Instead of CPA; 
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recommendations and students' extracurricular activities. The import- 
ance bf predicting success, however> is n6t limited to admissions 
decisions. By identifying populi^tions that are a't risk, special sup- 
port services can be provided at an early point should such students 
be admitted. Unfortunately, use of predictive indices in this manner 
is the exception. 

Table 3 indicates that some traditional measures of students' 
academic ability are strongly related to successful completion of tech- 
nical courses by freshman minority engineering students. The high- 
est correlations are those between high school grades in mathematics 
/ and science .courses and freshman performance. The strength of 
these relationships, for engineering students is not surpriising since 
many institutions have found that high school rank is the best pre-\ 
dictor of succiess for all frieshmeri. Given the importance of mathe- 
matics and science in the study of engineering/ one would expect that 
verbal measures and high school rank -- that includes performance in 
courses in which verbal ability is extremely important -- would be 
less accurate predictors of succeiss for engineering students than for 
students enrolled in other curricula. As hypothesized/ high school 
rank is a weaker--but still significaht--predict6r of aoademib" perform- 
ance, while SAT -Verbal test scores are minimally relate d. Stu den ts' 
SAT-Mathematics test scores correlate fignificantly with performance, 
but produce lower coefficients than any of the other significant pre- 
dictors. / ' - 
The quality pf instruction in minority high schoojs is, for a 
number of reasons, often less adequate than comparable instruction in 
non-^minority high schools. Moreover, Morning et. al (1980). summar- 
~ ize a number gf~sl udie s w hich--in<itea^teH:h^t--tKg-disparrt^ is pa rticu - 
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larly acute in the areas of mathematics and science. In light of the 
above, it was hypothesized that students from minority high schools 
would have weaker backgrounds'and therefore would have lower grades 
In their t|chnical courses in college. To the contrary. Table 2 
indicates t^hat there was- no significant relationship between race/ 
ethnicity of the student body at on e's high jchool^ and o ne's col lege 
grades. Although students who attended predominantly white or 
ntegrated schools were significantly more likely (p <.05) to have 
taken calculus in high school, mariy students who attended minority 
l.jgh schools were able to succeed without having that exposure. 
Their ability to do so appears to be related to the fact that they are 
significantly more likely (p-sC.Ol) to have had the advantage of 
participating in a pre-engineering program— an experience which Is, 
itself, significantly (p -si. 01) related to sqcceSsful -competition of 
first-year engineering curricula--than their , cWinterparts from non- 

minority schools. _ \ 

- . ' • '\ ' 

Because pre-engineering programs are extremely diverse, it was 

i ■ ■ ■■ . ■ ' 

not possible in the context of this study to determirte^hich of their 

features ara responsible for the relationship between -participation and 

college grades. Several phenomena that well may be operating^^imul--- 

taneously are:- 

1) More encouragement by high school teachers to prepare for 
and pursue engineering degrees.-- The interaction between 
pre-engineering program staffs and teachers in the schools 
attended by program students, could welJ be responsible for 
the signficiantly greater (p<r.05) encouragment (by 



teachers) to pursue engineering degrees, by students 
attending minority high schools than those attending pre- 
dominately non-minority high schools 
2) Reviews of fundamentals,, exposure to the engineering 
profession, 'exposure to students currently enrolled in 

engineering schools-- t hrough program-sponsored trips--and 

the development of realistic perceptions (see below) about - 
the college reasons why' pre-engineering participation may 
be related to college success. Perhaps by: expanding their 
operations to serve more minority students attending white 
high schools— as suggested by the findings discussed above; 
and placing a greater emphasis on academic (versus motiva- 
tional) activities called for by many persons familiar with 
minority issues, pre-engineering programs become even 
more effective. 

.. ■ . ■ • - ' . 

Demog raphics 

As reported both anecdotal I y and in numerous other studies of 
both minority students' aptjtude te^^^ and academic performance, ; 

black engineering students |in thjs study achieved significantly (p< 

-■.05>_lQWeLr grades^^ minority students W hile the differ- 

ence in other studies has usually been attributable to the relatively 
poor performance of black males, that was not the case in this study. 

14 ■ 

It \s disturbing to note that minority students attending- pre- 
dominantly white schools not jonly report getting significantly 
less encburagemeht from teachers, but also substantially less 
encouragement from co| leg 

Since rAmerican^r sufficient numbers 

in the sample t6 a 



Black males and females had similar test scores, high school grades 
and college performance. When ^mpared with Hispanics, however, 
blacks had substantially lower (p < .10) high school science grades 
and. SAT-mathematics test scores, as well as somewhat lower mathe- 
matics grades. Thus, performance differences appear to be primarily 
related to differences in high school preparation. 

In light of the above-mentioned differences on measures related 
to college performance, it is not surprising that there would be 
significant racial/ethnic differences in the- technical grades earned by 
Hispanics and blacks. Because of the persistence of these racial/ 
ethnic differences,, any pre-college study undertaken should seek to 
identify pre-college and college programs that have achieved success 
with black students whose scores on predictive indices are low a"nd 
for poorly prepared students, in general. 

Although sample size was such that there were no overall gender 
differences, Hispanic females experience the greatest difficulty of any 
minority sub-group. This finding is supported by anecdotat evidence, 
and underscores the need for programs to be mindful of cultural 
factors in providing support services. Specifically, Program. Directors 
familiar with the problem indicate that they have begun to seek the 
_^Per:aiioiLof_^i!Lf!lunitY^^^o in, an. effort to communicate the 

importance of family support for their daughters as well as sons 
attending college. Program Directors also report working with pre- 
college programs to address the problems of both academic and non- 
academic attrition— especially Since the latter is aften an equally or 
more substantial problem for the Mexican-American female. 



Perceptions '■/' 

Because of concerns articulate numerous persons involved in 
various aspects of^ the minority engineering "effort, questionnaires and 
interview protocols used in the present study included several items 
designed^tp^ provide informatiph concerning the way in which students' 
perceptions may influence their, academic performance or behaviors 



/related to academic perfprmance. Analyses of perceptual datg re- 
vealed a number of significant relationships that are discussed below; 

The most highly -signifi^^^^ pri- 
mary reasons for deciding to study engineering . The strong relation.- 
shcp between the appeal of problem-solving and studentsV subsequent 
success in technical courses Jsuggests that current career awareness 
and') jr?i^uiting appr^ and materials must emphasize the import- 

ance OT and rigor associated with this aspect of engineering. The 
message that engineering offers financial rewards and a good back- 
ground for careers in business and other professions is an attractiye^ 
incentive, but^Withput a simultaneous emphasis oh the eff^^ 
to succeed, may serve to attract students with little willingness to 
deyote the time to study and the interest in problem-solving generally 
required for successful completion of an engineering program. 

Many studies of minority student achievement, including the 



Committee oh Minorities . in Engineering's (1977) report on progress of 
the national effort, have cited negative academic self-concepts as a 
factor related to the poor performance of minorities. In the absence 
of information suggesting that this phenomenon does not apply to 
minority engineering' students, data compiled in the present study 
might have been interpreted in a similar manner. The significant 
T^elatloTTsMp^bretweerr— perceived — a^Ul ty a n d — academic-^performance — 



indicated on Table 3 is, in fact partially, the result of students 
perceiving themselves as "weak" and subsequently performing poorly.'** 
Further analyses of the above-mentioned data, however, reveal 
that the accuracy or underassessment of one's perceptions are the 
factors that correlate most highly with successful performance. Most 
students who see themselves as below average have high school 



mathematics apd science grades that are consistent with those per- 
ceptions and as a result don't perform well. On the otheh hand, 
those students whose high -school backgrounds suggest that they 
accurately perceive themselves as "Better than Average" or "Average" 
experience considerable success as do those who perceive themselyes 
as "Average", but who have, in fact, performed well in high school. 

Students who experience the greatest difficulty are those w?th / 
inflated academic self -concepts. Because they see themselves as ;nore 
competent than they reially are, they are considerably less likely to 
use the services of the minority engineering program or/devote an 
adequate amount of time to study. Discussions with students, fac.ulty. 
Project Directors and others suggest that this pjb^^ is largely 

due -to students' increased exposure to technical courses in high ■ 
school and other experiences that suggest their competence. Since 
inflated self-concepts oft en resujt^in early failures, many studeats— - 
seem to then experience a totaMoss-of confidence or rationalize their 
deficiencies by blaming oth^s. This finding poses one of the most 
sierious challenges to tJ>e success of minority engineering students and 
a serious dilemma for the staff of support programs. The question 
that must be r^olyed is how one builds a student's confidence, while 
encouragipg a proper perspective on the (Competition, stringent per- 
-foriTi^ncey expectations and rapid pace that characterize engineering 
lieges today. 
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In addition to their main effects, students* academic backgrounds, 
- demographic characteristics and perceptions also function as "mediating 
variables" (I.e., they Influence behaviors which, in 'turn, are related 
to academic performance). This phenomenon is best demonstrated by 
the analyses of students* interactions with the mii^rity englneeriri 
project. As Indicated in Table 3, there Is a significant relationship 
between the frequency of students* contacts with the program* and 
their academic performance (p<. 05). Undoubtedly, \the relationship 
between program contact and performance Is, in pari;, a function of 
the academic and non-academic suppo t provided by the projects. In 
addition, however, frequent project users had significantly higher = 
high school mathematics ^t'ade'^ substantially higher spience grades- 
and more accurate perceptions of their academic ability -all charac- 
teristic of students with better college performance. 

The above findings suggest that projects: must assess the 
services they provide to ensure that they do, in fact, provide high 
quality assistance; should strive to convince pre-college directors and 
parents to encourage students to avail themselves of the minority 
engineering project once they enroll In college; must poiat out — 
through the use of supportive data--tb students in orlenta|:ion, the 
importance of using the minority project; should work to ensure that 
students understand the colleg|e environment sufficiently toydevelop 
realistic perceptions of their ability; and make certain that "ci^eaming," ^ 
i.e., focusing on the "best and the brightest," does not unin^ention- 
ally become a basis for service delivery. \ ^ 



Hours/Week Devoted to Study 

Table 2 indicates a significant relationship between the amount of 
time devoted to study and students' technical grades. This finding is 
not surprising and is consistent with the programmatic finding that 
three of the four. public institutions in which retention was exemplary 
or considerably impro ved had extra courses and/or study sessions, 
while none of the others (public) had them. The finding is also 
consistent with faculty members ■ perceptions that students/ jrrespec- 
^tive of race, are unavyare of the amount of time required for success 
in the study of engineering. . It is spmewhat disappointing to note 
that, often, students fail to internalize apd/or minority projects fail 
to communicate the importance of long hours of study. The existence 
of either (or both) phenomenon(a) is suggested by students' question- 
naire responses. Analysis of their responses indicate that 67.8 per 
cent of ^students responding to the entry Student Questionnaire ex- 
pected to study less than the typically articulated minimum of two 
hours for each hour of class, and 72.8 per cent of. those^sponding 
to the question of how much they actually studied stated that it was, 
indeed, less than two hours per class. It was interesting to note 
th\at the number of hours studied was unrelated to number of hours 
worked, jth^ the issue is one of time manag ement 

and discipline, rather than insufficient time for study duetto the 
conflicts posed, by working. - 

Attending Meetings of and Degree of /involvement in the Minority 
Student Engineering Organization . 

Stud*ent performance was not signFficantly rela^^^ to the fre- 
quency with which^sti^^ meetings of the student organ- 



ization. There was also no significant relationship between level of 
Involvement in the organization and performance. In both instances, 
however, those with "little" or "no" responses had somewhat higher 
grades. On the other hand, those who were Infrequently or never 
actively involved had significantly higher SAT-Mathematics scores and 
tho se who infreque ntly or'never attended, had substantially better 
scores. Thus, It appears that the potentially positive effects of 
student organizations are ^bften negated by their inability to attract 
the better student. The cooperation of organizational leaders and 
MEP Directors Is essential if the students are to have the benefit of 
the student organization as an -additional resource. 
Study Patterns r / 

There were no significant overall relationships between patterns of 
group and individual istudy. This is probably due to the over- 
whelming tendBncy of respondents .to study with non-minority 
students as well as other minority students. Secondary analyises did, 
however, reveal that there was a significant (p ^ .05) negative 
relationship between black students*, grades and the extent to which 
they studied with non-minority students. Previously discussed data 
indicated that minority studentls -often suffer fromi inflated academic 
-Self_concepJ:s^_jdp_n_crt^ time to stu dy ^ind may have 

had little, previous exposure to non-minority students in high school. 
Thus, it is not surprising that there would be instances in which 
non-minority students who might be less familiar with the above- 
mentioned behavior than another minority, would probably not interact 
in the study group in ways that would be advantageous to the minority 
student. It may be as simple as one's behavior not fitting the esta- 
blished level of expectations one establishes for a . study partner. 
Projects must address ^H^^ of their overall effort to 



develop- accurate perceptions and behaviors among their students. 
This is especially true in those instances in which the relatively small 
size of the minority engineering population makes it imperative that 
one learn to interact with ,non-minority students in study groups. 
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RECOMMENDATIONS 

A number of the findings, presented in this report have implicar 
tions for the way in which MEPs are operated and retention strategies 
are implemented. The recommendations presented below are based on 
these findings and offer guidelines that chose concerned with both 
college and bre-colleae prodrams may wish to consider, . 

(1) Despite the worsening fiscal situation in many institutions of 
higher education, minority engineering programs must be main- 
tained because of evidehce that they are probably best equipped 
to provide minority studentis with high-quality service. In this 
connection, the disparity between th^ amount of available scholar- 
ship and programmatic funds must be addressed since data 
suggest that without a support program even very qualified 
students may become academic casualties unnecessarily, 

(2) Early identification of minority students must occur if a greater 
portion of them are to be served by the MEP, and if that inter- 
vention is to occur prior to the onset of academic problems. By 
establishing cooperative relationships with the Admissions offices, 
the MEP should be able to initiate contact with minority students 
in .sufficient time to establish a mechanism for early warning 
which is one of the features characterizing effective comprehen- 
sive programs. 

(3) Just as there is a need for interiactipn between the MEP and 
University-^pffices, there must also be interaction between the 
Program and the faculty community. This interaction will 



facilitate early monitoring and warnings regarding student per- 
formance. It.will also ensure that the projg ram staff is aware of 
changing situations and >ias support for its responses to those 
changes (e.g. , increased admission requirements) . 

Summer programs should be^held even if they are as short as 
two weeks V (in those inistances' where students may have good 
preparation, but possess' gaps in certain areas or attitudes/ 
perceptions that are likely--based on past assessments--to pose 
difficulties if not resolved) . Because one of the major deterrents 
to the Establishment of summer programs is the cost associated 
with them, schools and funding sources should reconsider those 
policies that do not permit students to use their financial aid for 
summer study. 

Structured extra sessions, whether they involves starting a 
course a few weeks before students would normally begin (thus 
creating, for example/ a twelve-week vs. ten-week term) or an 
extra session on a weekly basis appear to be one of the most 
effective approaches to improving retention . These sessions 
should be held in connection with specific courses and, when 
possible, taught by the instructor/ so that their importance is 
hot lost on the student whose inclination is--aiven a choice— 
often to not devote adequate. time to study. - 

Study skills courses a redone of the most desired/ but least 
effectively delivered; services currently provided. Thus* the 
service must be made more readily available and must be care-' ~ - 
fully monitored to erisure'vits quality. 



Projects must: assess the\services they provide to ensure that 
they, in fact do, provide c|uality assistance; strive to convince 
pre-college program directors and parentsi to encourage all 

- •• . 6;. • . ■ . ; 

students to avail themselves of the minority^ engineering program 
once they enroll in college; point out--through the usre of 
supporting data-rto students in orientation sessiqn^<, the impor-r 
tance of using -the minority programr^ 

dents understand the college environment sufficiently to develop : 
realistic perceptions of their ability; arid make certain that 
"cceaming," i.e// focusing on the "best and the brijghtjBst/" does^; 
not unintentionally becojtie a basis for service delivery. 7" 

■ .'• • ■ ■ . , ;o , ' , ■ ' ■ ■ r 

Individual projects must collect and analyze data to determine: 
how hypotheses generated by studies such as this andv Vecpmm^^^^ 
dations contained herein can be translated into effective program- 
matic approaches to retention improvement in vtheir respect 
_ settings. • •■ ' z^-;-- \' ■■ ■ - ' ' 

As studies such as this - begin to specify the typ 

and .activities that can facilitate r^tention^ support shpuld^^be 

targetted for -those institutions whose commitment and 

offer a reasonable opportuhlty for success. InforroatioS'r^ 

■■ . . . • ■ ■ .- ' ■ " ■ ' • ' ' ■■»■- ■ • ' .■ . ' B..' •■. • 

the availability of services and the importance of these?; servicies 
to retention, should be made part of every f under*s, coLmselor:*;^; 
student's and parent's program selection checklist. 



(10) Career awareness materials and recruiting approaches must 
stress the importance of hard work and problem-solving ability if 
one hopes to succeed In engineering. Approaches that emphasize 
financial gains and fail to emphasize thejevel of effort required 
to succeed in engineering often contribute to misperceptions on 

' the part :of students who have' not worked hard in high school 
and have done little to understand or meet the challenge they 
will face as freshman engineering students. ' These materials and 
apprroaches should also note the overall effectiveness of minority 
engineering programs and encourage students, parents, coun- 
selors and others to consider the strength of specific programs 
along with other criteria used to selecf^a specific engineering 
college, 1 

(11) Despite the predictive ability of several of the traditional mea- 

sures--particularly if used in conjunction with one anot^er--other 

- ■ ■ <» 

considerations that are shown to b§ related to success (e.g./ 
participatibn in a pre-engineering program, accurate academic 
self-concepts) should be examined within individual institutions to 
determine their ability to enhance the admissions and p lacement 
processes--especially for marginal students. 

(12) College recruiters must**visit non-minority high schools land 
encburage minority students attending those schools to consider 

• enrolling in an engineering program. This activity is particularly 
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important because of the preparation stuidehts^^^^^^^^^ to receive at 
those schools C^^ four' years of math) and the relative /lack 
of encouragemeht tliey re pursue ^n/engi- 

neering^ career.'"" .'':'/■ ■ 



(13) Pre-engineering programs, because of their demonstrated effec- 
tiveness In improving :r^^ to 



include more students from /integrated and predominantly white 



high schools; 



EKLC 



(14) A study of pre-engineeririg program elements should be conducted 



. ac 



to determine how differen^t activities and 
program demographics differentiallV ;Jrffect diff|brent types of 
students. This study should be similar to the one described 



y 



herein and should foUow^students through theitj^l^shman year in 
engineering school, as well as track :heir pJrogress in high 
school (for those studepts entering the program at the lower 
grade levels). 
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The Frequency of Students' High Sctiool Science Grades and Collje^e Hatheiiatics/Science Grade Point 

■ ' ■ ', ■ ■ . , . ■": Averages 



0,00 • 1.59 



High School 
Science Grade 




-1.00:2.?5 


16 


.2,76- -3.33 




.3.34 


/ll 



/ 

Total (per,cent) 




46 (31.1) 



rade Point Average 
U9 2,00 - 4,00 



2 
10 

» 

41 



49 (33,1) 53 (35.8) 



Total (|ier cent) 



30 (20.3) 



73 (49.3) 



148' (100.01 
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' ; Ttie Frequency Distribytlon of Students' SAT-Hathematics Scores and College Hatheinatjcs/Science 

.. to) lege Hathematics/Science- Grade Point Averages ' 

t , , , ■ ■ 

SAT-Hatli. Scores ' • , 0.00 - 1,59^, 1,60 -IJ ' ' 2,00 • ,iOO- , Total (per cent) 



200 -O' , 


16 


15 


6 - 


37 (23.6) 


MO • 530 




21 




50(31.8) 


540 - 800 . 


17 


22 


31 


70 (M.6) 



Total ■ ; : 47 ■ ■ 58 52 ■ 157.(100,0) 
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Ihe Frequency Distribution of Students' High School Mathematics Preparation, Race/Ethnicity of High School 
Student Body and College Hatheiatlcs/Sclence Grade point Averages 



♦ 



Dace/Ethnicity 



Hinority U.S. 



Hiali Scliool Hatli. 



Less than Calculus 
Calculus 



. College Hatli./Science GPA 
1.^59 :ri,r- 1.99, 2.00 -i 



7 

14 



15 



15 



Integrated 11,1 



,ess than Calculiis 

I 

Calculus 



10 



Predominantly 
iite U.S. 



Less than Cakyl 
Calculus 




Total 

(percent) 



51 

■(32,3) 



51 

(32.3) 



55 

(35.4) 
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Tlie Frequency Distribution of Pre-Engineering Participants and Non-Participants By Racial!. 

Composition of'tlielligli,School, Student Body 



Race/Ethnicity 
of Hiflli Scliool 



'fre-Engineefing Participation 



yES 



Total (per cent) 



Minority. 



39 




Wnonty 



133 (58.81 



Total (per cent) 



mm ' 



125 (55,3) 



226 (100.0) 
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The Frequency Distribution of Students' Participation, in a Pre-Engineering Program and College 

Mathematics/Science Grade Point Averages 



College Hatlieiiatics/Sclence .Grade Point ftverages 



Ikipation in a 



tVe^Enjuieeniig Prograii 



V Less than 2.00 



/ 



2,00 or 



km 



Yes 



56 
93 



45 

32 



101 
125 



Total (per cent) 



,149 (65.9) 



7? (34.1) 



■22r 



.85 



ERIC 



TAB[E 9" 



the Dfstributipn of Students' College Mathematics/Science Grade Point Averages By.Race/Ethfiicity 



' Colleg e- Hatte ^i cs/Science Grade Point Averages . .MalM-per-ee^t) — " 



Raee/EMrttf 



0.00 - 159 1.60 - 1.99 



2.00 - 4.00 



Slack ' 
Hispanic 



35 

— 28 



23 
31 



Total (per cent)- 



(34.6) 



'J..! i.'-' ./i 



5i(29.7r . 182 (100.0) 
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The Oistribution of Students' Co!l8()s i'latliematics/Sciance Grade Point Averages By Gender 
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Gender 



Hale 
Female 



0.00-1.59 

20' 



1.60-199 



22 



Total (per cent) 
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13 



66 (32.4) 



Total (per cent) 



149 (73.0) 
55 (26.9) 



204 (100.-0) 
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The Frequency Distribution of Students' Selection of the Aspect of Engineering-Most Appealing 
to Them and the College Mathemjtics/Science Grade Point Average > , 

College Hatheinatics/Science Grade Point Average \ 

Aspecf of Engineering 0.00 - 1 ,99 -2.00 - 4.00 Total .(per cent) : 

Probleiii-Solving , 19 • 19 38 (15.8) 

Other Factors 140, , 63 203 (84.2) 

Total (per cent) 159 (66.0) , 82 (34.0) 241 (100,0) i 
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The FrKiawcy of Students' Accurate Acadaic Self -flssessients and fiattatks/Science Grade.PoInt 

- Averages 
• . (Based, on Nigli School Scietice Grades) 



Assessment 
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Poor 

Accurate 




0.00 • 1,59 
• 17 ■ 



19 



1.60-1,99 
13 

. 1 

I « 

28 



es. 



2.00 - 4,00 
. 7 
1 

45 



'.Total (per, cehtj 



37 (2.5.21 
re (12.2), 
92 (62.6) 



Total 

(percent) j 



46 

(31.3) 



53 

(36,0) 



147 (100.0) 
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■•■ • ' TABLE 14' . 

Tiie Distribution of Students' Contact With the Minority Engineerinc, Program By College 

Mathematics/Science Grade 'Point Average ■ ' .. 



Frequency of Program 
Contact . ., .-. 



College Mathematics/Science Grade Point Averaoe 



-1.59, 



1.60- 1.99 



Total (per cent) 



Less Than Bi -Weekly 



19 



10 



40 (37.0) 
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15 



■23' 



30 



68 (63.0) 



Total 



% 

\ ! 

•I! 



,34 

(31.5) 



(30.6) 



4V 

(37.9'^ 



(100.0) 
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The Distributifn of Students' Hours Per M Spent Studying By College Mathenl^tics/Science Grade 

s Point Average 



Hours Studied 



31 or More 



College Mathematics/Sclence. Grade Point Average 



0.00-1.99 



16 



2.. 00' -4.00 

. 17 



Total (per' cent) 



33 [2] A) 



Less Than'31 



89 



'32 



121 (78.6) 



tABLEie 

The Frequency of Students' Accurate Academic SeJf -Assessments (Based on High School 
Mrtbejatlcs Grades) and Mathematics/Science Grade Point Averages in College 



Self-Assessment High School Mathematics Grades 

» ■ > ^ 

0,00 - 1.59 1.60 - 199 "2.00-iOO Total (per-cent) 

Inflated 20 12 4 • 36 (22.6) 

Poor. 0 13 . ' ■? , " 1 , ■ 21 (13.2) ' 

Accurate, or Under- ' , ... 
assessed Average 

Students .20 33 - 49 102 (64.2) 

Total' -. 53 ; ' ' ' 52' ' . 54 ' 159. (100.0) 

(percent) • • (33.3) ,(32.7). (3i0) 
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Frequency of Academic Success Among Blacks Who Study With Non-Minority Stuljents 



Frequency of Study 

With Non-Minority Students 



College Math./Science Grade^Point Average 



Total (per cent) ■ 



0.00 " 1.-99 



2.00 - 4.00 
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Total 



39 
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College Math./Science GPA 



Majority 



0.00-1.59 



.1.60-1.99 



1-2 
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Other 
Black 
Mex.' 

Puerto-Rican 



.-Amer. • t- 
to-Rican } 



1 

13 



Other 1 
Black : "^- -4 
Mex.-Amer." | 
Puerto-Rican J 6 



3 

19 



' 2 
3 

4 



6-; 



10 
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^ncy Distribution, of Students' Attendance at Meetings of, the Minority Engineering 
"'ijdent Organizations and College Mathematics/Science Grade Point Averages 



. College Mathematics/Science Grade Point Averages ^ . 

Attendance Lev^l 0.00 - 1.59 1.60 r 1.99 2.00 - 4.00,, Total (per cent) 

Very Frequent;; / 

or ■ ' 

Frequently 22 , 30 18 70 (44.6) 

Sometimes 13 21 • 19 53,(33.8) 

Seldom ,.. . ' 

or' , • . 

Never 12 ■ 1 15 34 (216) 

Total , , 47 ' 58 52 , . ^;>. 157 (100.0) 

(per cent) . (30:0) (36.9) ■ , (33. 
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The Frequency Distribution of Students' Participation in High School Science Fairs/Mathematics 
(■ Competitions and College Mathematics/Science Grade Point Averages ' ) 



College Hath. /Science Grade Point Averages 



Science Fair 



0.00 -'1.59 



l."60-1.99 



2-.00 - 4.00 



^otal (per cent) 
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(per cent) 
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75 
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• TABLE -20 ■ . 

The Frequency Distribution of Students' High School :Science Preparation and College Mathematics/Science^' 
* Grade Point Averages 



College Mathematics/Science Grade Point Averages 

High School Science / . ' " 

^m^^^o^ ' ^ 0.00 ■ 1.59 ^ 1.60 - 1.99 ' 2.00 -4.00 Total (per cent] 

Both Chemistry and / 

Physics. ■ 22 29' 30 81 (50.3) 

Less Preparation .10 22 ' 28 ' ■ 80 (49.7) 

Tot'l ,. ' 52 51 58 . ■ 161 (100.0) 

(percent) (32.3) (31.7) (36.0) 
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The Frequency Distribution of Students' Col lege, Natheiatics/Science Grade Point ^Averages By Their 
• Degree of Active Involvement in the Minority Engineering Student Organization , 



Very Little, 



Colleae Hathaiatics/Soerfe Grade Point ftverages _ ToW (per cent) 



Involvement iii ■ ' ' ■ ' ' , , . 
Engineering. Stiident 
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SoK '10'. U -8 . . 35 (22.3) 



21 ■ '25 30 , n\M 



Total (per cent) « (28,?) . 58 (36.9)- 54 (3M) ; .15? (100.0) 
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